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1
CUSHIONING SHOE INSOLLE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Provisional Applica-
tion Ser. No. 60/281,604, filed on Apr. 4, 2001, for “Cush-
ioning Shoe Insole,” which application 1s hereby incorpo-

rated by reference.

BACKGROUND AND SUMMARY OF TH.
INVENTION

T

This invention relates to a new and advantageous shoe
insole, and 1n particular to such an insole which 1s usable 1n
many shoe environments as, for example, 1 “sporting”
shoes to offer a unique and superior combination of cush-
ioning support, shock-absorbing response, moisture wick-
ing, and related cooling. The invention, in relation to 1its
cushioning and shock-absorbing qualities, rests 1 part on
the concept that a superior insole structure can be formed
utilizing a material which (a) flows with heat to conform
topographically and fittingly to a generally “continuously”
applied deforming force, such as that presented by weight on
the foot, and (b) when deforming and responding in reaction
to rapidly applied, shock-like forces, exhibits essentially no
spring-like behavior in doing so. While the choice of a
heat-tlowable conforming material 1n a shoe 1s recognized to
be advantageous 1n many settings, the selection of a material
offering such a low rebound reaction, 1.e., one without any
appreciable spring-like behavior to shock-like events, 1s
largely counter-intuitive today i the world of shoe con-
struction.

A preferred embodiment of the proposed 1nsole includes
two cooperative layers—a lower layer formed of a micro-
cellular, acceleration-rate-sensitive, viscoelastic, urethane
material, and approximately joined thereto, an upper over-
layer formed of a low-friction, wear-resistant, moisture-
wicking fabric material, which also includes elongate fibres
that contribute to shock load distribution.

The various important structural and performance fea-
tures of the mvention will become readily apparent as the
description which now follows 1s read in conjunction with
the accompanying drawings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a simplified plan view illustrating an 1solated
shoe 1nsole which 1s constructed 1n accordance with the
present invention.

FIG. 2 1s an enlarged, fragmentary side elevation taken
generally along line 2—2 1n FIG. 1.

FIG. 3 1s a view somewhat like that presented in FIG. 2,
generally illustrating how the insole of FIGS. 1 and 2
provides anti-spring-like cushioning, and shock-absorbing.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

Turning now to the drawing figures, the proposed insole
structure of this invention 1s indicated generally at 10. For
the purpose of convenience herein, isole 10 1s pictured and
described in a form wherein 1t 1s employable as a free 1nsert
for an already constructed shoe. It should be understood,
however, that the isole of this mvention could easily be
incorporated as a part of nitial shoe construction.
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2

Insole 10 includes a heat-flowable, anti-spring-back,
shock (acceleration)-rate-sensitive cushioning underlayer
(or layer) 12, formed preferably of a matenial such as the
microcellular, viscoelastic, urethane material known as
PORON® 4000 Performance Urethanes, Series 90, Forma-
tion #94. This particular material 1s manufactured by Rogers
Corporation 1n Woodstock, Conn. FIG. 1 shows the perime-
tral outline (the perimeter) of the overall expanse of insole
10, and as will shortly become apparent, two key layers
which make up the insole extend substantially throughout
the entirety of this expanse.

Layer 12, formed preferably from a material like that just
specifically identified, has a shock cushioning behavior
whereby (a) 1t deforms in an acceleration-rate-sensitive
manner (the greater the acceleration, the slower the respon-
sive detlection), and (b) returns slowly from such a defor-
mation toward an undeformed condition without exhibiting
any appreciable spring-like mannerisms. A spring-action
response to a deflection, as such 1s now being discussed in
relation to the present invention, occurs where a material
ellectively reacts to, and tends to return from, a force/impact
deflected condition with a felt return force, and in a time-
frame, that generally match those of the event which has
produced the subject detlection. A non-spring-like response,
which 1s characteristic of layer 12, takes the form of a return
(from a shock-force/impact deflection) that 1s retarded over
time, and characterized by a lowered, overall-felt, return-
force behavior. In a sense, a material behaving in this
non-spring-like manner tends to “creep” back toward an
undeformed condition. This 1s how layer 12 behaves in
insole 10.

Another important advantage which 1s offered by layer 12,
formed with a material like that mentioned above, 1s that 1t
tends to flow (at a creep) with heat and compression, and
thus tends to deform gradually to create an upwardly facing,
topographically-conforming, foot-support surface which
tends to complement and “follow” the configuration of the
underside of a supported foot.

Layer 12 herein preferably has a thickness of roughly of
about ¥1s-inches—a thickness which has been found to be
quite appropriate 1n many insole applications.

Suitably surface-bonded to the upper surface of layer 12
1s a thin fabric moisture-wicking, low-surface-friction and
abrasion-wear layer 14. Preferably, layer 14 1s formed of a
woven-fibre fabric material known as HEATHERSTONE®,
made by Lee Fashion Fabrics, Inc., in Gloversville, N.Y.
Fabric layer 14 herein has a thickness preferably of about
lea-inches, and includes elongate, stretch-resistant fibres
(see 14a 1n the figures) that function as tension-active,
load-distributing components 1n the fabric.

Layer 14 plays several important cooperative roles (1.e.,
cooperative with layer 12) in insole 10. One of these
involves furnishing a wear surface to protect the longevity of
the underlying cushioning layer, and to do so without
appreciably diminishing the cushioning and shock-absorb-
ing capabilities of that layer. Another involves furnishing a
surface which has a low coeflicient of sliding friction, so as
to mimimize friction heat which develops around the foot of
a user during normal shoe use. A third important function for
this layer 1s that 1t wicks moisture which typically develops
in a shoe, and carries this moisture efliciently to the side
edges (perimeter) of the insole where that moisture can
quickly evaporate, and 1n so doing, provide cooling within
a shoe. A fourth significant function of layer 14 1s that 1ts
fibres act as elongate load-distributing elements that aid 1n
spreading localized load events to a broader area within
insole 10.
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As was pointed out above, the material which makes up
cushioning layer 12 responds to shock-force/impact loading
in such a fashion that 1t has a tendency to return from a
deformation (produced by such loading) 1n a retarded, slow
and low-return-force (non-springy) fashion. This “low
return-force” behavior 1s evidenced by the material returning
toward an undeformed (unshockdeformed) condition with-
out displaying anywhere near the same level of local return
force or pressure which characterizes the initial loading per
Se.

FIG. 3 1s presented to highlight this important perfor-
mance of layer 12 in insole 10. In solid lines in this figure,
layers 12, 14 are shown representationally shock-detlected
to produce the combined deformation generally indicated as
a depression at D. Dash-double-dot lines show the unde-
formed, “prior” dispositions of the local upper surfaces of
these two layers.

Short, solid, downwardly-pointing arrow T,, and long,
shaded, downwardly-pointing arrow F, represent related
time-span and applied-force characteristics, respectively, of
the shock event which has produced deformation D. Long,
solid, upwardly-pointing arrow T,, and short, shaded,
upwardly-pointing arrow F, represent the related time-span
and return-force characteristics, respectively, of how layer
12, in cooperation with layer 14, will try to return from the
shock-deformed state. As can be seen, T, 1s greater in length
than 1s T,, and F, 1s greater in length than 1s F,. These
comparative and diflerentiated “lengths™ represent the time-
span and force-level behavior characteristics which charac-
terize the kind of non-spring-factor cushioning response that
produces, respectively, the remarkable shoe-cushioning per-
formance oflered by the present invention. Fibres 14a, as
indicated cooperatively by reverse arrows 16 1 FIG. 3, act
to distribute and spread load laterally in the isole.

The several outwardly pointing arrows which radiate from
the letter M 1n FIG. 1 represent how moisture 1s wicked by
layer 14 to the lateral (perimetral) edges of imsole 10—the
perimeter of the 1nsole. At the perimeter of the insole such
wicked moisture readily evaporates, and introduces eflective
and noticeable cooling in a shoe equipped with the msole.

The 1nsole thus proposed by the present invention offers
some very special advantages 1n relation to conventional
insoles. Its construction 1s quite simple, and 1t lends itself
readily to 1mitial incorporation, and even retrofitting, 1n many
otherwise conventional shoe designs. Heating of layer 12
during normal use causes the upper surface of the layer to
form-1it the underside of a user’s foot. Acceleration-rate-
sensitivity 1n the layer leads to significant anti-springback
behavior, and contributes to a remarkable ability of the
insole of the invention to cushion shock loads. Fabric layer
14 acts as a low-Iriction, abrasion-resistant upper surface in
the isole, protecting layer 12 from undue early wear, and
mimmizing iriction-induced heat build up as the foot natu-
rally moves around in a shoe. The significant moisture-
wicking capability of layer 14 draws moisture away from
beneath the foot, transporting 1t to the perimeter of the insole
where cooling evaporation takes place.

While the mvention has been disclosed in a particular
setting, and 1n particular forms herein, the specific embodi-
ments disclosed, 1llustrated and described herein are not to
be considered in a limiting sense. Numerous variations,
some of which have been discussed, are possible. Applicants
regard the subject matter of their invention to include all
novel and non-obvious combinations and subcombinations
ol the various elements, features, functions and/or properties
disclosed herein. No single feature, function, element or
property of the disclosed embodiments 1s essential. The
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4

following claims define certain combinations and subcom-
binations which are regarded as useful, novel and non-
obvious. Other such combinations and subcombinations of
features, functions, elements and/or properties may be
claimed through amendment of the present claims or
through presentation of new claims in this or 1 a related
application. Such amended and/or new claims, whether they
are broader, narrower or equal in scope to the originally
presented claims, are also regarded as included within the
subject matter of applicants’ invention.

The 1mnvention claimed 1s:
1. A non-spring-back shoe insole comprising

cushioning layer structure fully responsible for all cush-
ioning behavior 1n the 1nsole, structurally limited, with
regard to cushioning-action response by 1t to a load-
induced deformation, solely to a non-spring-back
response, with said cushioning layer structure having
upper and lower surfaces, and being formed throughout
of an acceleration-rate-sensitive, viscoelastic, non-
springy cushioning material, which, when a force 1s
applied perpendicular to the cushioming layer structure,

cllectively densifies, thereby preventing total compres-

sion of the cushioning layer structure, and

a moisture-wicking fabric overlayer joined to said upper
surface, which provides (1) a wear surface to protect
the longevity of the underlying cushioning layer struc-
ture, (2) a low coellicient of sliding friction to minimize
friction-induced heat from the foot of the wearer, (3)
wicking of moisture to the perimeter of the msole, and
(4) load-distributing elements to spread localized load
events over an overlayer surface, and wheremn said
moisture-wicking fabric overlayer cooperates with said
cushioning layer structure to enhance shock absorbing
characteristics thereof.

2. The non-spring-back shoe insole of claim 1 wherein
said moisture-wicking fabric overlayer includes elongate,
stretch resistant fibers which function as tension-active, load
distributing components 1n the fabric, and which are ori-
ented at about 435° to a long axis of the msole and at about
90° to one another.

3. A non-spring-back shoe insole comprising

cushioning layer structure fully responsible for all cush-
ioning behavior in the insole, structurally limited, with
regard to cushioning-action response by it to a load-
induced deformation, solely to a non-spring-back
response, with said cushioning layer structure having
upper and lower surfaces, and being formed throughout
of an acceleration-rate-sensitive, viscoelastic, non-
springy cushioning material, wherein said cushioning,
layer structure tends to flow with heat and compression,
thus deforming gradually to create an upwardly facing,
topographically-conforming, foot-support surface
which compliments and follows the configuration of
the underside of a supported foot, which, when a force
1s applied perpendicular to the cushioning layer struc-
ture, eflectively densifies, thereby preventing total
compression of the cushioning layer structure, and

a moisture-wicking fabric overlayer joined to said upper
surface, which provides (1) a wear surface to protect
the longevity of the underlying cushioning layer struc-
ture, (2) a low coellicient of sliding friction to minimize
friction-induced heat from the foot of the wearer, (3)
wicking of moisture to the perimeter of the msole, and
(4) load-distributing elements to spread localized load
events over an overlayer surface, and wheremn said
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moisture-wicking fabric overlayer cooperates with said

cushioning layer structure to enhance shock absorbing
characteristics thereof.

4. The non-spring-back shoe insole of claim 3 wherein

said moisture-wicking fabric overlayer includes elongate,

stretch resistant fibers which function as tension-active, load

6

distributing components in the fabric, and which are ori-
ented at about 45° to a long axis of the mnsole and at about
90° to one another.
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